This article explores undergraduate students' perceptions of the accuracy, relevance, and currency of information presented on the World Wide Web (Web). In this study, we asked our subjects to rank various information sources in terms of perceived accuracy, relevance, and currency. The information sources studied include the Web, business magazines, scholarly journals, general-interest magazines, and books. Our findings indicate that undergraduate students do not perceive the Web to be any less accurate as an information source than other common information sources. In fact, we find that our subjects perceive the Web to be more accurate than several other information sources. Our subjects ranked business magazines as the source of the most relevant information. Our subjects considered newspapers and the Web as being equal in terms of currency. We discuss implications of these findings including the need to educate Web users on the differences in the Web vis-a-vis other information sources.
INTRODUCTION
The World Wide Web (Web) has rapidly become a popular source of information in the business and academic communities. McKeown and Watson state that a significant reason for the rapid growth in popularity of the Web is that people can find and access information quickly using the Web [I] . Although the Web may be an easy-to-use source of information, problems may arise when using the Web as an information source. Because of the open nature of the Web, the information available on the Web may not always be as accurate as information available from other common information sources. Fitzgerald points out that "in cyberspace, everyone can hear you scream-and distort, defame, dissemble, and lie" [2] . Unfortunately, Web users may not be cognizant of the differences between the Web and other information sources that may impact the accuracy of the information presented [3] .
In an academic setting, faculty need to be aware of students' perceptions about the accuracy, relevance, and currency of information presented on the Web. For example, students may not be aware of the systematic differences in the publication process for presenting information on the Web vis-a-vis other information sources. As a result, students may consider information on the Web to be as accurate as information available via other information sources. When information presented on the Web is not as accurate as information presented using other information sources, students may not be able to make this determination, and may use the information as if it were.
This article presents an initial empirical investigation of students' perceptions regarding the quality of information available on the Web compared with information presented using other common information sources. This article is organized as follows. The next section provides a review of work related to use of information and the role of the Web in research. The third section discusses information product quality and the research model used here. The fourth section discusses the research method employed in this study. The fifth section presents the findings from this study. The sixth section discusses the findings and the implications of these findings. The seventh section presents suggestions regarding educating students about the risks associated with information from the Web. The final section provides concluding remarks and discusses extensions to this work.
INFORMATION USE AND THE WEB
Gerstberger and Allen examined factors that influence an engineer's selection of information sources [4] . They studied information sources including literature, vendors, customers, external sources, etc. Gerstberger and Allen asked engineers to rate these information sources in terms of accessibility, ease of use, technical quality, and degree of experience. In a field study, they then compared the engineers' ratings with their actual use of information sources over time. They found that engineers select the information source that is most accessible; and, perceived quality had little influence on the selection of an information channel. According to Gerstberger and Allen, the engineers' actions comply with the "law of least effort" where individuals choose among several possible solution paths by selecting the path with the "least average rate of probable work." Since the Web is an accessible, easy-to-use information source, it is likely that many people will turn to the Web as an information source.
Recognizing the increased use of the Web as an information source, researchers in the area of library and information sciences have begun to explore the roles that the Web may play in research. These researchers have identified several potential problems with information available on the Web. First, much of the information published is not reviewed; as a result, there is an increased risk of obtaining low quality information [3, 5, 6] . Second, information is subject to frequent updates; at the same time, most Web pages do not provide information about the currency of the page contents [3, 6] . Third, anyone with access may publish information on the Web; however, Web sites often do not include information about the author's qualifications or motivations for publishing the information [3, 6] . Finally, differences between printed information and Web information are not always clarified or explained [6] . Because of these potential problems, we must carefully assess information quality when using the Web as an information source.
INFORMATION PRODUCT QUALITY
Klobas describes an Information Use Model that depicts the influence that information product quality and accessibility have on information use [7] . Information product quality is the quality of the information provided by an information source. He states that information providers may measure information product quality independent of the use of the information. He divides information product quality into three elements: information quality, technical quality, and relevance. According to Klobas, attributes of information quality include accuracy, currency, authority, and novelty. Stair and Reynolds characterize information as accurate if it is free from errors [8] . Tate and Alexander define information as current if it is up to date [6] . Klobas describes authority as "the extent to which the information resource contains information from authoritative sources" [7] . Novelty is "the extent to which the resource contains information new to the user" [7] . Gerstberger and Allen define technical quality as the reliability of the information obtained from a source [4] . Information is relevant if the information is important to a decision maker [8] . Figure 1 graphically depicts the influences on information product quality.
Courses in mathematics, accounting, economics, and other areas stress the importance of ensuring that information is accurate, current, and relevant. In addition, we stress these concepts during the first weeks of the course from which we drew our subjects. As a result, we chose to explore accuracy, currency, and relevance in this initial study.
RESEARCH METHOD

Research auestions
We used a survey instrument to obtain our subjects' perceptions regarding the accuracy, relevance, and currency of information available on the Web vis-a-vis other information sources. Our goal was to determine the following: 
Predictions
Since this is an initial study of the perceptions of students regarding the Web, there is little prior research available to help us make predictions about how students will rate the Web. As a result, we base our predictions on intuitive arguments that consider the experience and perceptions of undergraduate students. When considering the accuracy of Intemet-provided information, we recognize that undergraduate students typically do not have significant exposure to knowledge about how information is filtered by various information sources to ensure qualitY. Specifically, Pask and Snow [3] state that students may be unaware of the filters used to ensure that information available in libraries is of high quality; as a result, students may be unaware that these filters are not employed on the Internet. A direct consequence of this is that students may consider Intemet-provided information to be of the same accuracy as information provided by other sources. Because of this, we do not expect students to view the Web as being any less accurate than other information sources.
Relevance involves two issues, the presence of needed information and the absence of extraneous information. Students see many signals that indicate the abundance of information on the Web including the use of Web references in advertising, the publication of Web addresses in magazines and on television shows, and the use of Web addresses in textbooks. Because of these signals that information is available on the Web, students may assume that any information needed is available. At the same time, it is only after a student has searched the Web for specific information about a topic that they become aware of the difficulties associated with finding specific information in among the clutter of extraneous Web sites. Because the research assignments typically given to students are general in nature, we expect students to consider only the issue of whether or not information that enables them to accomplish a goal is available on the Web. As a result, we expect students to characterize the information provided by the Web as being equally relevant compared to other information sources.
With regard to currency, the Web has an inherent advantage over most other information sources. Web servers distribute information in an electronic form on demand directly to the information user. As a result, there is no need to produce printed pages or electronic copies of information on diskettes. Additionally, people or organizations publishing information on the Web do not have to conform to any schedule; they can publish information as they create the information. Today most students are aware of this advantage that the Web has over traditional information sources. Because of this, we expect students to characterize the information provided by the Web as more current than information provided via other information sources.
Survey Instrument
At the time of this study, a search of the information systems and library and information sciences literature failed to yield any survey instrument that addresses the issues investigated here. As a result, we constructed a survey instrument for use in this research. We first conducted a review of the research related to the accuracy, relevance, and currency of information. We also studied various theoretical models related to the use of information sources. Next, we constructed an initial survey instrument based on our findings from the literature review and the goals of this research effort. Several senior information systems faculty and library and information sciences faculty with significant experience conducting survey research reviewed our initial survey instrument and all subsequent revisions. We modified our initial survey instrument to incorporate several changes suggested. We then pilot tested the survey instrument using a group of graduate student volunteers. The graduate students completed the survey instrument and then we interviewed each graduate student to ensure that the instructions provided were adequate, the graduate students responses were consistent with their intentions, and that the survey instrument was not excessively long. Finally, we updated the instructions as appropriate based on this pilot test.
On our survey instrument, we provided our subjects with a randomly ordered list of the following information sources: advertisements, company annual reports, books, business magazines, general-interest magazines, scholarly journals, newspapers, television news, Web, and Internet newsgroups. We asked our subjects to rank the infonnation sources using the following instructions:
I. Assign a rank of "I " to the source that you feel is most accurate (relevant, current). Assign a rank of "2" to the source that you feel is second most accurate (relevant, current), and so on. 2. If you feel that two sources are equally accurate (relevant, current), assign the same rank to both. 3. Please do not skip numbers when ranking sources. If you have no perceptions about a specific infonnation source, do not assign a rank and, instead, check the "No Opinion" column.
We provided our subjects with the definitions for accuracy, relevance, and currency described earlier in this article. We also established a setting by instructing the subjects to assume that they were working on a research project related to their academic major.
Subjects
The subjects in this study were 110 undergraduate business students enrolled in various sections of an introductory Management Information System course who volunteered to participate in this study. We conducted this study early in the semester before discussing data communications or the Internet, and before the students completed any outside assignments that required the use of the Internet. In addition to the subject's ranking of information sources, we collected descriptive information about each subject. Forty-six percent of the participants in this study were female. The average age was 22.3 years with a range from nineteen to forty-two years; the median age was twenty-one years. Most of the participants in this study were business majors (98% ) with 24 percent majoring in Accounting, 20 percent majoring in Marketing, 12 percent majoring in Banking and Finance, 12 percent majoring in Business Administration, and the remainder majoring in other business disciplines; only 5 percent had a declared major of Management Information Systems. Fifty-one percent of the participants were juniors and 45 percent were seniors. At the time of the study, 98 percent of the subjects had used the Web.
RESULTS
Although our measurements are ordinal, for each of the applicable rankings (accuracy, relevance, and currency) we used a one-way analysis of variance (one-way ANOVA) with the ranking as the dependent variable and the information source as the independent variable [9, 10] . We then used Duncan's multiple range test to determine if there were significant differences in the rankings across information sources while holding the overall a equal to 0.05. Our findings are as follows.
For the accuracy dimension, our one-way ANOYA reported a test statistics F value equal to 22.240 (p-value = 0.000) which is significant. As a result, we conclude that there does exist a relationship between the information source and the accuracy ranking assigned by our subjects. We also generated descriptive statistics including a confidence interval for each of the information sources. Table 1 provides information about the accuracy ranking for each of the information sources. The Responses column lists the number of subjects who provided a ranking for each information source. The Mean column lists the average mean response for the ranking of each information source. Since subjects ranked the information sources starting with one (1) for the most accurate source, a lower mean indicates a higher level of perceived accuracy. The StDev column lists the standard deviation for the ranking of each information source.
As can be seen from Table 1 , the information source ranked most accurate was business magazines (mean = 2.7130), followed by scholarly journals (3.2553), and then the Web (3.2647). Based on Duncan's test, we found that the accuracy ranking for the Web did not differ significantly from the accuracy rankings for business magazines, scholarly journals, newspapers, books, and annual reports. We found that the accuracy ranking was significantly better (lower average) than for Internet newsgroups, television news reports, general interest magazines, and advertisements.
Relevance
For the relevance dimension, our one-way ANOVA reported a test statistic F value equal to 22.069 (p-value = 0.000) which is significant. As a result, we conclude that there does exist a relationship between the infonnation source and the relevance ranking assigned by our subjects. Table 2 provides infonnation about the relevance ranking for each of the infonnation sources.
As can be seen from Table 2 , the infonnation source ranked most relevant was business magazines (mean = 2.5370), followed by the Web (3.3431), and newspapers (3.7130). Based on Duncan's test, we found that the relevance ranking for the Web was significantly worse (higher average) than the relevance ranking for business magazines. We found that the relevance ranking for the Web did not differ significantly from the relevance rankings for newspapers, scholarly journals, books, and annual reports. We found that the relevance ranking was significantly better (lower average) than for Internet newsgroups, television news reports, general interest magazines, and advertisements.
Currency
For the currency dimension, our one-way ANOVA reported a test statistic F value equal to 30.879 (p-value = 0.000) which is significant. As a result, we conclude that there does exist a relationship between the information source and the currency ranking assigned by our subjects. Table 3 provides information about the currency ranking for each of the information sources.
As can be seen from Table 3 , the information source ranked most current was the Web (mean = 2.3558), followed by newspapers (2.9722), and television news (3.1415). Based on Duncan's test, we found that the currency ranking for the Web did not differ significantly from the currency rankings for newspapers. We found that the currency ranking was significantly better (lower average) than for all other information sources tested. 
DISCUSSION OF FINDINGS
Consistent with our prediction, we found that undergraduate business students do not perceive the Web to be any less accurate than business magazines, scholarly journals, newspapers, books, or company annual reports. Our subjects ranked the Web as more accurate than Internet newsgroups, the television news, general-interest magazines, and advertisements. Since the publication process for the Web is clearly different than the publication process for other information sources, this is an important finding. We found that our subjects ranked business magazines as providing more relevant information than the Web. In hindsight, this is not surprising since our subjects were predominantly junior and senior business majors focusing on topics related to business. We did find that our subjects ranked the Web as providing information equal in relevance to the information provided by newspapers, scholarly journals, books, and annual reports. Finally, our subjects characterized the Web as providing information more relevant than the information provided by the television news, generalinterest magazines, and advertisements. Our findings regarding the currency of information are also not surprising. The subjects in this student viewed the Web and newspapers as being equally timely. Our subjects ranked all other information sources as being less timely than the Web. This is a reasonable reflection of the fact that a person or organization may update information on a Web site and have that information be immediately accessible.
We conducted an informal survey of students in the introductory Management Information Systems course and found that approximately one half of the students had been specifically directed to use the Web on at least one course assignment prior to participating in this study. At the same time, no student in this course had ever been presented with information comparing the Web with other information sources in tenns of accuracy or other infonnation product quality attributes. Next we address instructional practices that may be appropriate when introducing students to the Web.
EDUCA TING STUDENTS ABOUT WEB RISKS
Suggestions for reducing the risk of using low quality information found on the Web center around educating Web users about the risks associated with Webprovided information and techniques for evaluating information quality. Brandt suggests introducing students to the Web information product quality by comparing the Web publication process with the publication process for other information sources [5] . Brandt also suggests that Web users evaluate the validity, reliability, and authenticity of information provided, in addition to the appropriateness of the information for the intended use.
Tate and Alexander suggest that Web evaluation skills be integrated with instruction related to the use of the Web [9] . Tate and Alexander present a three-part lesson plan for providing these skills. The first lesson focuses on evaluating information sources. Tate and Alexander describe five criteria for evaluating information sources: accuracy, authority, objectivity, currency, and coverage. Tate and Alexander relate these five criteria to the Web. Tate and Alexander's second lesson focuses on providing students with checklists for evaluating different types of Web pages including advocacy pages, business/ marketing pages, informational pages, news pages, and personal pages. The third lesson provides students with the opportunity to evaluate real Web pages using the checklists provided.
CONCLUSION
This article provides an initial. exploratory look at how business students perceive various information sources in terms of accuracy. relevance. and currency. This article confirms our predictions regarding students. perceptions of the accuracy. relevance. and currency of information on the Web. Although the Web lacks many of the systematic controls associated with other information sources. our subjects ranked the Web as equivalent in accuracy compared to the other information sources. This finding is cause for concern since the Web is rapidly becoming one of the first information sources that students turn to. As a result. this study indicates a need to provide Web users with training to sensitize them to the risks associated with using Web-provided information and skills to assess the accuracy of this information. This article summarizes several suggestions from the library and information sciences literature regarding the types of instruction students should receive when using the Web as an information source. 11 is critical that students understand the idea of information product quality and
